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(57) [Abstract] 

[Problem] Low adjacent channel crosstalk level array waveguide 
grating which can actualize high diffraction 
efficiencysimultaneously is actualized. 

[Means of Solution] In input waveguide 1 1 of vicinity of input 
side slab waveguide 12 and output waveguide 15 ofthe vicinity 
of output side slab waveguide 14, spot size is reduced, optical 
coupling to adjacent waveguideis decreased, or, optical coupling 
is decreased by changing spot sizediameter of adjacent 
waveguide mutually. With this, low adjacent channel crosstalk 
level is actualized. 
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[Claim(s)] 

[Claim 1 ] Through input waveguide and front entry power wav 
eguide of at least one, the light signal incidence input side slab 
waveguide which is done and, 

Array waveguide which consists of waveguide of plural which is i 
nstalledin aforementioned input side slab waveguide front entry 
power waveguide in endof opposing side and, 

Output side slab waveguide which is installed in aforementioned 
array waveguide theaforementioned input side slab waveguide in 
end of opposing side and, 

Output waveguide of at least one which is installed in aforementi 
onedoutput side slab waveguide aforementioned array waveguide 
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in end of opposing side and, 

In array waveguide grating which consists of, 

As for front entry power waveguide and aforementioned output 
waveguidethe array waveguide grating which designates that it 
has possessed small spot size inthe aforementioned input side 
slab waveguide and connecting part which is connected to 
theaforementioned output side slab waveguide, in comparison 
with portion other than the said connecting part as feature. 

[Claim 2] Each of aforementioned waveguide, being covered bo 
ttom layer cladding layer and wereformed on aforementioned 
bottom layer cladding layer core and aforementionedcore which 
were formed on substrate and aforementioned substrate, thetop 
layer cladding layer which was formed on aforementioned 
bottom layer cladding layer and, consists of, 

Array waveguide grid which is stated in Claim 1 which designate 
s that it issomething where aforementioned connecting part 
partially lowers theaforementioned bottom layer cladding layer 
or index of refraction of aforementioned top layer cladding 
layer atleast, or is formed, by increasing index of refraction of 
aforementionedcore, as feature. 

[Claim 3] Each of aforementioned waveguide, being covered bo 
ttom layer cladding layer and wereformed on aforementioned 
bottom layer cladding layer core and aforementionedcore which 
were formed on substrate and aforementioned substrate, thetop 
layer cladding layer which was formed on aforementioned 
bottom layer cladding layer and, consists of, 

As for aforementioned connecting part, array waveguide grating 
which is stated in theClaim 1 which designates that it is 
something which is acquired byenlarging width or height of 
aforementioned core partially at least as feature. 

[Claim 4] Each of aforementioned waveguide, being covered bo 
ttom layer cladding layer and wereformed on aforementioned 
bottom layer cladding layer core and aforementionedcore which 
were formed on substrate and aforementioned substrate, thetop 
layer cladding layer which was formed on aforementioned 
bottom layer cladding layer and, consists of, 

Array waveguide grid which is stated in Claim 1 which designate 
s that it issomething which is acquired by fact that 
aforementioned connecting partthe partially lowers 
aforementioned bottom layer cladding layer or index of 
refraction of theaforementioned top layer cladding layer at 
least, increases index of refraction of oraforementioned core, 
at same time, enlarges width or theheight of aforementioned 
core partially at least as feature. 

[Claim 5] Input waveguide of at least one and, 
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Through front entry power waveguide, light signal incidence inp 
ut side slab waveguidewhich is done and, 

Array waveguide which consists of waveguide of plural which is i 
nstalledin aforementioned input side slab waveguide front entry 
power waveguide in endof opposing side and, 

Output side slab waveguide which is installed in aforementioned 
array waveguide theaforementioned input side slab waveguide in 
end of opposing side and, 

Output waveguide of at least one which is installed in aforementi 
onedoutput side slab waveguide aforementioned array waveguide 
in end of opposing side and, 

In array waveguide grating which consists of, 

As for front entry power waveguide and aforementioned output 
waveguidein aforementioned input side slab waveguide and 
connecting part which is connected to theaforementioned 
output side slab waveguide, before being adjacent, entry 
powerwaveguide or aforementioned output waveguide array 
waveguide grating which designatesthat propagation constant 
differs as feature. 

[Claim 6] As for front entry power waveguide and aforementi 
oned output waveguidein aforementioned connecting part 
possessing equal spot size to be, Aforementioned spot size is 
something which changes in incidence direction andthe 
reflected direction of light signal, in order for propagation 
constant of thewaveguide which inside front entry power 
waveguide and aforementionedoutput waveguide is adjacent to 
differ, array waveguide grating which is stated in theClaim 5 
which designates that it is set as feature. 

[Claim 7] Each of aforementioned waveguide, being covered bo 
ttom layer cladding layer and wereformed on aforementioned 
bottom layer cladding layer core and aforementionedcore which 
were formed on substrate and aforementioned substrate, thetop 
layer cladding layer which was formed on aforementioned 
bottom layer cladding layer and, consists of, 

Equivalent index of refraction of waveguide which is adjacent by 
changing, these thepropagation constant of waveguide which is 
adjacent array waveguide grating which isstated in Claim 6 
which designates that differ as feature. 

[Claim 8] Aforementioned bottom layer cladding layer or inde 
x of refraction of aforementioned top layer cladding 
layerchanging, or, width or height of aforementioned core 
bychanging, propagation constant of waveguide which 
isadjacent array waveguide grating which is stated in Claim 7 
which designates thatdiffer as feature. 
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[Claim 9] By changing index of refraction of aforementioned c 
ore or theaforementioned bottom layer cladding layer or 
aforementioned top layer cladding layer in propagation 
direction of thelight signal, propagation constant of waveguide 
which is adjacentthe array waveguide grating which is stated in 
Claim 7 which designates that differ asfeature. 
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[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention regards array 
waveguide grating (AWG). 

[0002] 

[Prior Art] As for array waveguide lattice, it is important as wav 
elength-selective filter or adding drop Max (A DM) filter 
whichis used for high density wavelength multiple optical fiber 
communication system, in addition, also application as 
wavelength routing device isexarnined, research and 
development is done actively with inside and outside. 

[0003] Array waveguide grating is filter device of multi input m 
ulti output types, when thesignal which wavelength multiple is 
done is introduced into input terminal of acertain one, signal 
which multiplexing is done it has possessed thefunction which is 
separated into each of output terminal of plural. In addition, 
also it is possible to operate opposite. 

[0004] In addition, array waveguide grating is superior in conne 
ction with optical fiber byconstituting making use of quartz 
waveguide, can actualize insertion loss operation where 
insertion loss several dB extent is low. 

[0005] So far, many propositions have done concerning array 
waveguide grating. 

[0006] Light wavelength divider/coupler where member which c 
onsists of material which possesses the index of refraction which 
is large to vicinity of channel waveguide for output 
^comparison with index of refraction of cladding of channel 
waveguide for output isarranged is proposed to for example 
Japan Unexarnined Patent Publication Hei 8 - 334 638 
disclosure . 

[0007] In addition, Japan Unexamined Patent Publication Hei 
9 - 297228 disclosure has proposed array waveguide lattice 
which actualizes the flat optical frequency characteristic by 
designating core of channel waveguide for input as parabola 
shape. 
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[0008] In addition, Japan Unexamined Patent Publication Hei 
10 - 1771 14 disclosure has proposed light wavelength 
divider/coupler which can decrease thecrosstalk light which 
without decreasing, radiation is done wavelengthloss 
characteristic of array waveguide from each output waveguide 
by inserting wavelength-selective filter filmin output waveguide. 
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[0009] As one example of array waveguide grating, 1996 electr 
on information association electronics society conference 
lecture proceedings 1, array waveguide grating whichis stated in 
C - 3 and 162 page is shown in Figure 7. Figure 7 is top view of 
this array waveguide grating. 

[0010] As shown in Figure 7, As for array waveguide grating, In 
put waveguide 1 of several, It is connected by one end of input 
waveguide 1, Through input waveguide 1, light signal incidence 
is done input side slab waveguide 2 which, Output waveguide 5 of 
several which is installed in output side slab waveguide 4 
theoutput side slab waveguide 4 and array waveguide 3 which are 
installed in array waveguide 3 array waveguide 3 and the input 
side slab waveguide 2 which consist of waveguide of plural which 
is installed inthe input side slab waveguide 2 input waveguide 1 in 
end of opposing side in end ofthe opposing side in end of 
opposing side and, it has consisted of. 

[001 1] From input waveguide 1 incidence it does light signal whi 
ch incidence isdone in input side slab waveguide 2, in array 
waveguide 3 which consists of multiple waveguide incidenceit 
does at equal position phase. 

[0012] Input terminal of array waveguide 3 and output terminal 
of input waveguide 1 beingrespectively arranged on 
circumference of circle which differs, to be, radius of circle 
where input terminal of array waveguide 3 is arranged isthe 2 
times of radius of circle where output tenninal of 
inputwaveguide 1 is arranged, center of circle where input 
terminal ofthe array waveguide 3 is arranged is arranged on 
circumference of circle where theoutput terminal of input 
waveguide 1 is arranged. 

[0013] Respective waveguide which forms array waveguide 3 is a 
djusted, in order togrant phase shift of equal spacing to light 
signal which incidence is done. 

[0014] Output side slab waveguide 4 is arranged in other end of 
array waveguide 3. Arrangement of array waveguide 3, output 
side slab waveguide 4 and output waveguide 5 is similar tothe 
input side, output terminal of namely, array waveguide 3, 
input terminal of output waveguide 5 is arranged onthe 
circumference of circle which differs respectively, radius of 
thecircle where output terminal of array waveguide 3 is 
arranged is 2 times of theradius of circle where input terminal of 
output waveguide 5 is arranged,the center of circle where output 
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terminal of array waveguide 3 is arranged isarranged on 
circumference of circle where input terminal of outputwaveguide 
5 is arranged. 

[0015] From input waveguide 1 light which incidence is done, sp 
readingpropagates inside input side slab waveguide 2 to input 
side slab waveguide 2 with diffraction , to input partof array 
waveguide 3 after arriving, in each waveguide which forms array 
waveguide 3 isdistributed with equal phase. 

[0016] Light which being granted phase shift of equal spacing m 
utually,propagates each waveguide which forms array waveguide 
3 arrives in output terminal ofthe array waveguide 3, but because 
there is a wavelength dispersion, equal position phase aspect 
tiltswith wavelength . As a result, after propagating output side 
slab waveguide 4, light as for positionwhere light collection it is 
done differs every wavelength. Making use of this phenomenon, 
if output waveguide 5 is arranged in the desired position, it is 
possible to remove light signal of wavelength of option toeach 
waveguide of output waveguide 5 . 

[0017] With portion where portion and output waveguide 5 wh 
ere inputwaveguide 1 is connected to input side slab waveguide 2 
in array waveguide grating which is shown in theFigure 7, are 
connected to output side slab waveguide 4, interval between 
theinput or output waveguide which is adjacent quite is small. 
Because of this, optical coupling occurred with input or 
outputwaveguide which is adjacent, as a result, phenomenon 
where adjacent channel crosstalkdeteriorates had happened. 

[0018] In input waveguide 1 and output waveguide 5, by makin 
g propagationdistance of input side and output side slab 
waveguide 2 and 4 long as method whichimproves this, it is 
possible to expand interval between waveguidewhich is adjacent. 

[0019] In this case, input waveguide 1 and output waveguide 5 a 
nd spacingbetween adjacent waveguide in bonded part of input 
side and output side slab waveguide 2 and the4 when spacing 
between adjacent waveguide in bonded part of dl , the array 
waveguide 3 and input side and output side slab waveguide 2 and 
4 focal distance of thed2, input side and output side slab 
waveguide 2 and 4 is designated as thef, these relationships are 
displayed with next formula 

[0020] (Dl X 62) /£= uniformity 

When input waveguide 1 and interval between each waveguide 
which forms theoutput waveguide 5 are expanded, because 
estimated angle from input side and output side slab waveguide 2 
and 4 becomes large, input waveguide 1 , diffraction 
efficiencydifFerence with waveguide which is arranged in center 
of outputwaveguide 5 and waveguide which is arranged in 
periphery becomes large. Originating in this, loss difference 
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every of wavelength becomes Iarge,especially, problem that 
occurred insertion loss in waveguide which isarranged in 
periphery increases. 

[0021] 

[Problems to be Solved by the Invention] Like above, regarding 
conventional array waveguide grating, it occurs in vicinity of 
input side and output side slab waveguide originating in optical 
coupling which, improvement of lowadjacent crosstalk and 
diffraction efficiency both achievements doing it was difficult. 

[0022] This invention considering to problem in this kind of co 
nventional array waveguide grating, it issomething which you 
can do, it designates that array waveguide grating 
whichsimultaneously can actualize high diffraction efficiency is 
offered low adjacent channel crosstalk leveland as object. 

[0023] 

[Means for Solving the Problems] This object is achieved for sa 
ke of, It is something which actualizes adjacent channel 
crosstalk level where array waveguide grating relating tothe this 
invention decreases optical coupling to adjacent waveguide, by 
reducing spot size inthe input waveguide and output waveguide 
of vicinity of input side and theoutput side slab waveguide, 
. decreases optical coupling to adjacent waveguide or, spot size 
diameter of the adjacent waveguide by doing to that differs 
mutually has, is low. 

[0024] Concrete, Among of this invention, As for Claim 1, In 
put waveguide of at least one, Through input waveguide, light 
signal incidence is done input side slab waveguide which, Consists 
of waveguide of plural which is installed in input side slab 
waveguide theinput waveguide in end of opposing side array 
waveguide which, Is installed in array waveguide input side slab 
waveguide in end of opposing side theoutput side slab waveguide 
which, Input waveguide and output waveguide in connecting 
part which is connectedto input side slab waveguide and output 
side slab waveguide, in comparison with portion other thanthe 
said connecting part offer array waveguide grating which 
designates that it has possessed thesmall spot size as feature 
output waveguide of at least one which isinstalled in output side 
slab waveguide array waveguide in end of opposing side and, in 
thearray waveguide grating which consists of. 

[0025] It can achieve fact that it makes small spot size of conn 
ecting part ^comparison with other portion with various 
methods . 

[0026] Each of for example waveguide, substrate, Was formed 
on substrate bottom layer cladding layer which, Was formed on 
bottom layer cladding layer core which, Being covered core, 
when top layer cladding layer which was formed on bottom 
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layer cladding layerand, it is something which consists of, as 
stated in Claim 2, thepartially it lowers index of refraction of 
bottom layer cladding layer or top layer cladding layer at least, 
or itcan make small, by increasing index of refraction of core, 
spot size of the connecting part in comparison with other 
portion . 

[0027] Or, as stated in Claim 3, by enlarging width or height of 
the core partially at least, it can make small spot size of 
connecting part incomparison with other portion . 

[0028] Furthermore, as stated in Claim 4, as connecting part p 
artially lowers theindex of refraction of bottom layer cladding 
layer or top layer cladding layer at least, increases index of 
refraction of the or core, by enlarging width or height of 
corethe partially at least, it can make small spot size of 
connecting part incomparison with other portion . 

[0029] As for Claim 5, Input waveguide of at least one, Throug 
h input waveguide, light signal incidence is done input side slab 
waveguide which, Consists of waveguide of plural which is 
installed in input side slab waveguide theinput waveguide in end 
of opposing side array waveguide which, Is installed in array 
waveguide input side slab waveguide in end of opposing side 
theoutput side slab waveguide which, Output waveguide of at 
least one which is installed in output side slab waveguide the 
array waveguide in end of opposing side and, in array waveguide 
grating which consists of,the input waveguide and output 
waveguide input waveguide or theoutput waveguide which is 
adjacent offer array waveguide grating which designates thatthe 
propagation constant differs as feature in connecting part which 
isconnected to input side slab waveguide and output side slab 
waveguide. 

[0030] As stated in Claim 6, input waveguide and output waveg 
uide we havepossessed equal spot size in connecting.part, this 
spot size is something whichchanges in incidence direction and 
reflected direction of light signal, in order for thepropagation 
constant of waveguide which inside input waveguide and 
theoutput waveguide is adjacent to differ, it is desirable to be set. 
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[003 1 ] Propagation constant of waveguide which is adjacent to 
do with thevarious methods it is possible to do to that differs 
mutually. 

[0032] As stated in for example Claim 7, Each of waveguide, be 
ing covered substrate and bottom layer cladding layer and 
wereformedon bottom layer cladding layer core and core 
which were formed on the substrate, when top layer cladding 
layer which was formed on bottom layer cladding layer and, it 
issomething which consists of, equivalent index of refraction 
of waveguide which isadjacent these propagation constant of 
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waveguide which is adjacentdiffer by changing. 

[0033] Or, as stated in Claim 8, index of refraction of bottom 1 
ayer cladding layer or top layer cladding layerchanging, or, 
width or height of core by changing, the propagation constant 
of waveguide which is adjacent differ. 

[0034] Or, as stated in Claim 9, by changing index of refraction 
of core or thebottom layer cladding layer or top layer cladding 
layer in propagation direction of light signal, thepropagation 
constant of waveguide which is adjacent differ. 

[0035] 

[Ernrxxliment of Invention] Array waveguide lattice which relat 
es to ernrxxliment of first of this invention isshown in Figure 1 
through Figure 3. Figure 1 is top view of array waveguide 
lattice which relates to this embodiment, the Figure 2 is cross 
section of array waveguide lattice which relates to this 
embodiment, Figure 3 is characteristic graph of array waveguide 
lattice which relates to this embodiment. 

[0036] As shown in Figure 1, Relates to this embodiment as for 
array waveguide grating which, Input waveguide 1 1 of several, 
It is connected by one end of input waveguide 1 1 , Through 
input waveguide 1 1, ligjit signal incidence is done input side slab 
waveguide 12 which, Output waveguide 15 of several which is 
installed in output side slab waveguide 14 theoutput side slab 
waveguide 14 and array waveguide 13 which are installed in 
array waveguide 13 array waveguide 13 and the input side slab 
waveguide 12 which consist of waveguide of plural which is 
installed inthe input side slab waveguide 12 input waveguide 1 1 
in end of opposing side in end ofthe opposing side in end of 
opposing side and, it consists of. 

[0037] As shown in Figure 2, each waveguide, is formed on subs 
trate 16 and thebottom layer cladding layer 17 and bottom 
layer cladding layer 17 which were formed on substrate 16, in 
order to coverthe core 1 8 and core 1 8 which possess index of 
refraction which is higher thanthe bottom layer cladding layer 
1 7, is formed on bottom layer cladding layer 1 7, top layer 
cladding layer 19 which possesses index of refractionwhich is 
lower than core 18 and, has consisted of. 

[0038] As for Figure 3, index of refraction of bottom layer clad 
ding layer 17 and top layer cladding layer 19 is 1.475 together, 
in quartz waveguide where width and height of core 1 8 areset 
to 4 m, in ratio refractive index difference vicinity of output 
side slab waveguide 14 of theoutput waveguide 15 by changing 
from 0.7 % to 1 ,3 %, spot size is thecharacteristic graph of 
optical coupling when it changes from 2.5 m to 3.1 m As 
for this characteristic graph, waveguide separation angle of 
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output waveguide 15 whenthe 0.0027 rad , input waveguide 1 1 
and spacing between each waveguide in theoutput waveguide 15 
are 1 2 m, calculating making use of BPM, it issomething 
which it acquires. 

[0039] Control of spot size did width of waveguide by changing, 
but it ispossible height of waveguide by changing. 

[0040] In addition, dopant density in order to control index of 
refraction is changed, theratio refractive index difference is 
controlled making use of refractive index control which is 
represented with ultraviolet light illumination index of refraction 
change etc where index of refraction of glass changes by 
irradiatingthe ultraviolet light, simultaneously with that, shape 
of core bychanging, control of spot size is possible. 

[004 1 ] According to Figure 3, as for optical coupling to waveg 
uide whichis adjacent it understands by making spot size of 
output waveguide 15small, that it becomes small. This is, 
because stacking of mode of each output waveguide 1 5 
becomessrnall, making use of this property, can make optical 
coupling of outputwaveguide 15 small without waveguide 
separation angle and changing waveguide interval or other 
parameter. 

[0042] Or more is similar regarding boundary interface of input 
waveguide 1 1 and theinput side slab waveguide 12 * 

[0043] This way, according to array waveguide grating which rel 
ates to this embodiment, while the diffraction efficiency is 
maintained uniformly, be able to decrease optical coupling of 
theinput waveguide 1 1 and output waveguide 15, adjacent 
channel crosstalk level can be improved. 

[0044] However, when spot size is made small, because bonding 
efficiency of optical fiberincreases, interval of waveguide 
which is adjacent thefully to be large, therefore, in*region where 
optical coupling becomessmall it is desirable to convert spot size. 

[0045] As substrate 16, it can use silicon substrate , glass substr 
ate and ceramic substrate etcgenerally. In these substrate, 
cost to be low, be able to form fiber guidewith anisotropic 
etching easily, silicon substrate which is suitable for 
hybridization ofthe electric circuit is suitable. 

[0046] As material of core 1 8, bottom layer cladding layer 1 7 
and top layer cladding layer 19, material whichadds phosphorus , 
germanium, titanium, boron and fluorine etc tothe quartz is 
used, core 18 which light signal passes is adjusted in 
comparison with thebottom layer cladding layer 1 7 and top 
layer cladding layer 19 in order to possess high index of 
refraction. 



ISTA's Paterra(tm), Version 1.5 (There may be errors in the above translation. ISTA cannot 

be held liable for any detriment from its use. WWW: http://www.intlscience.com Tel:800-430-5727) 



P.ll 



OP 00171648A Machine Trans I at 



[0 0 4 7] 3718, TMt^v KHl 7RXS±m$ 



[0048] 371 Sli^^^l^L-C^/dc^n-So 
[0 0 4 9] Sffil 6±I=TB^7^ Klil 7S 

>^(R I BE)tt«**ffit^iK7-f x^^>^ai^J: 

[0 0 5 0] £fc\ A^b— if— fiffilzJioT 

[005 1 ] SSir. 371 8^I^5f3LtTl^ 

[0052] ^?Kv h*-rxa>«m»tt*aao!>Hsxii 

Stt'fc^ 37 18XI^77KI17, 1 9<7>JE 

[oo5 3] *^a>*-o>*ifi^aBic«-57u-r»a 
»»-7-sia4a?/!gi5^f • iS4i**xffiji$fii=ffi& 
7u-r»a»»^-o)3iiffiBi-e&y. m 5 u*mmi&&\z 
« 4 7 u -< »a»»*a>*#tt is -e & 3 o 



[0 0 5 4] S4)C^-r^5(3, **tt^(Bl=«67U 

2 1 <D-mzmmzH^ A»«a*2 1 siMt*« 

1 tfJS^ijCDaaaai|z^^rA^fiJx^^;^2 2lz 

ay wit e>*ifca»a>*a»<*: y &&7 u-r «»»2 3 
7 u-< mxst 2 3 leu? y wit f,*ifcas*«x^ 

7 2 4 rzjRy wit 6tifc»*<z>aj^j»a 

»25t» J&*&&* 0 



[0 0 5 5] 0 2 ir * U/icfc 5\z % ££ 1 

TJB£^<y Ki17t, 3718t. ±m$?v 
KHl 9fc % A^ftio 



[0047] It can use ambient pressure CVD method , flame deposit 
ion technique , sputtering method , spin coating method and 
electron beam vapor deposition rnethodetc as film formation 
method of core 18, bottom layer cladding layer 1 7 and top 
layer cladding layer 19. 

[0048] Core 18 is formed following way. 

[0049] First, bottom layer cladding layer 1 7 and core layer film 
formation are done on substrate 1 6. after that, making use of 
photolithography, specified partem is copied tothe core layer, 
core layer etching is done with dry etching method which uses 
the reactive ion etching (RE) equipment and reactive ion beam 
etching (R1BE) equipment etc. Because of this, core 1 8 is 
formed. 

[0050] Furthermore, with electron beam and laser direct drawin 
g, pattern of array waveguide grating canbe formed. 

[005 1] Lastly, top layer cladding layer 19 film formation is don 
e on bottom layer cladding layer 1 7 to cover core 1 8. Because 
of this, array waveguide grating due to implanted type 
waveguide is acquired. 

[0052] As for control of spot size, method that is simplest chan 
ges theheight or width of waveguide vis-a-vis propagation 
direction of light, but itis possible by changing index of 
refraction of core 18 or cladding layer 1 1, 1 9 vis-a-visthe 
propagation direction. 

[0053] Array waveguide lattice which relates to second embodi 
ment of this invention is shown in theFigure 4 and Figure 5. 
Figure 4 is top view of array waveguide lattice which relates to 
this embodiment, the Figure 5 is characteristic graph of array 
waveguide lattice which relates to this embodiment. 

[0054] As shown in Figure 4, Relates to this embodiment as for 
array waveguide grating which, Input waveguide 2 1 of several, 
It is connected by one end of input waveguide 2 1 , Through 
input waveguide 2 1 , light signal incidence is done input side slab 
waveguide 22 which, Output waveguide 25 of several which is 
installed in output side slab waveguide 24 theoutput side slab 
waveguide 24 and array waveguide 23 which are installed in 
array waveguide 23 array waveguide 23 and the input side slab 
waveguide 22 which consist of waveguide of plural which is 
installed inthe input side slab waveguide 22 input waveguide 21 
in end of opposing side in end ofthe opposing side in end of 
opposing side and, it consists of. 

[0055] Each waveguide, as shown in Figure 2, substrate 16 and 
bottom layer cladding layer 17 and the core 18 and top layer 
cladding layer 19 and, consists of. 
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[0056] Way it shows in Figure 4 regarding array waveguide grati 
ng which relates to thethis embodiment, in order output 
waveguide 25a output waveguide 25b which is adjacent tothat 
for propagation constant to differ mutually, it is formed. 

[0057] In order in same way, input waveguide 21a input wavegui 
de 2 lb which isadjacent to that for propagation constant to 
differ mutually, it isformed. 

[0058] In order output waveguide 25a where propagation const 
ant differs, toobtain 25b, if equivalent index of refraction of 
waveguide it should have changed, equivalent index of 
refraction of waveguide can change, or width or height of the 
core can change, index of refraction of core , bottom layer 
cladding layer and top layer cladding layer bychanging. 

[0059] As for Figure 5, index of refraction of bottom layer clad 
ding layer 17 and top layer cladding layer 19 1 .475 and ratio 
refractive index difference isthe 0.7 %, when designating 
propagation constant of output waveguide 25aas 1 =5. 
985356e6, is characteristic graph of crosstalk due to optical 
coupling when itchanges propagation constant ( 1) of output 
waveguide 25a and difference( =1-2) of propagation 
constant ( 2) of output waveguide 25b, width and theheight of 
core 18 bychanging from 3.5 mto6 m Regarding Figure 
5, it calculated waveguide separation angle of theoutput 
waveguide approximately 0.0027 rad , with waveguide spacing 
as 12 m 

[0060] According to Figure 5, as for crosstalk which originates i 
n extentand optical coupling where absolute value of difference 

of thepropagation constant ( 1 ) of output waveguide 
25a and propagation constant ( 2) of theoutput waveguide 
25b becomes large it understands that it becomes small. 

[0061] This is similar input waveguide 21a, regarding boundary i 
nterface of 2 lb andthe input side slab waveguide 22. 

[0062] From result, input waveguide 21a which is adjacent mutu 
ally, 2 lb and output waveguide 25a, input side slab waveguide 22 
of 25b and propagation constantin output side slab waveguide 
24 vicinity by changing, input waveguide 2 1 a, 2 1 b and 
outputwaveguide 25a, optical coupling to adjacent waveguide in 
25b can be made small. 

[0063] This way, according to array waveguide grating which rel 
ates to this embodiment, whilernamtaining same waveguide 
interval until recently, it can decrease adjacent crosstalk level. 

[0064] Array waveguide lattice which relates to third embodime 
nt of this invention is shown in theFigure 6. Figure 6 is top 
view of array waveguide lattice which relates to this 
embodiment. 
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[0065] As shown in Figure 6, Relates to this embodiment as for 
array waveguide grating which, Input waveguide 3 1 of several, 
It is connected by one end of input waveguide 3 1 , Through 
input waveguide 3 1 , light signal incidence is done input side slab 
waveguide 32 which, Output waveguide 35 of several which is 
installed in output side slab waveguide 34 theoutput side slab 
waveguide 34 and array waveguide 33 which are installed in 
array waveguide 33 array waveguide 33 and the input side slab 
waveguide 32 which consist of waveguide of plural which is 
installed inthe input side slab waveguide 32 input waveguide 3 1 
in end of opposing side in end ofthe opposing side in end of 
opposing side and, it consists of. 

[0066] Each waveguide, as shown in Figure 2, substrate 16 and 
bottom layer cladding layer 17 and the core 1 8 and top layer 
cladding layer 19 and, consists of. 

[0067] Regarding aforementioned second embodiment, in order 
input waveguide 21a, the21b and output waveguide 25a, 25b for 
respective propagationconstant to differ, it is set. To this way, 
Input waveguide 21a, boundary and output side slab waveguide 
24 and output waveguide 25a of 2 lb and input side slab 
waveguide 22, When propagation constant differs in boundary 
of 25b, althoughit means that spot size in point differs each 
every channel as forthe spot size in outlet of output side slab 
waveguide 24 because it is fixed with thechannel, bonding 
efficiency which agrees with overlap integral calculus of the 
both differs every channel, means with that scatter of insertion 
lossbetween channel occurs. 

[0068] While in order to solve this problem regarding array wav 
eguide grating which relatesto this embodiment, maintaining 
spot size of all waveguide which forms theoutput waveguide 35 
in boundary of output side slab waveguide 34 and output 
waveguide 35 equally,the in order to become unequal, you 
adjust propagationconstant of waveguide which is adjacent. In 
this case, deterioration of bonding efficiency between channel 
does notexist. 

[0069] As for control which designates propagation constant as 
theunequal, method that is simplest changes width of 
waveguidevis-a-vis propagation direction of light, but it is 
possible by changing index of refractionof core 1 8 and index of 
refraction of cladding layer 1 7, 1 9 vis-a-vis propagation 
direction. 

[0070] In this case, when change of sudden propagation consta 
nt is caused,because loss increases, loss can be decreased by 
making mild tarjerrnoderately. 

[0071] 

[Effects ofthe Invention] Like above, crosstalk is low accordin 
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g to array waveguide grating which relates tothe this invention, 
in comparison with conventional array waveguide grating , at 
same time, array waveguide gratingwhere diffraction efficiency 
is high can be acquired. 
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[Brief Explanation of the Drawing(s)] 

[Figure 1] Figure 1 is top view of array waveguide lattice which r 
elates to embodiment of thefirst of this invention. 

[Figure 2] Figure 2 is cross section of array waveguide lattice whi 
ch relates to second embodiment of thethis invention. 

[Figure 3] Figure 3 is characteristic graph of array waveguide latt 
ice which relates to embodiment of thefirst. 

[Figure 4] Figure 4 is top view of array waveguide lattice which r 
elates to second embodiment of thethis invention. 

[Figure 5] Figure 5 is characteristic graph of array waveguide latt 
ice which relates to second embodiment. 

[Figure 6] Figure 6 is top view of array waveguide lattice which r 
elates to third embodiment of thethis invention. 

[Figure 7] Figure 7 is top view of conventional array waveguide 
grid. 

[Explanation of Reference Signs in Drawings] 

1 , 1 1,2 1,3 1 input waveguide 

2, 1 2, 2 2, 3 2 input side slab waveguide 
3,13,23 and 33 array waveguide 

4, 1 4, 2 4 and 34 output side slab waveguide 

5, 1 5, 2 5, 3 5 output waveguide 

1 6 substrate 

1 7 bottom layer cladding layer 

18 core 

1 9 top layer cladding layer 
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[Figure 1] 
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[Figure 5] 



[Figure 6] 



[Figure 7] 
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